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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
narrow the tracks of a magnetic head for recording and a 
magnetic head for reproducing without narrowing the ♦ ( 

width of their magnetic head and to increase the track 
density thereof. 

SOLUTION: A floating slider 1 is provided, successively 
from the upstream side of tracks, with a head 4 for 
heating, the magnetic head 3 for reproducing, which is an 
MR(magneto-resistive) head and the magnetic head 2 for 
recording, which is a thin film inductive head. The heating 
section 12 of the head 4 for heating consists of boron 
nitride or ruthenium oxide and is so formed as to have 
the width L2 narrower than the width LI of the magnetic 
head 3 for reproducing and the magnetic head 2 for 
recording. The recording layer 22b of a disk medium 22 
consists of an N type ferri magnetic material and the 
coercive force at the recording temp, and the saturation 
magnetization at the reproducing temp, thereof are 
regulated. The compensation temp, thereof is so 
regulated as to be nearly at room temp. 
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Y2^mih. ±.mmm^y YAcoi^mm 2 




(2) 



#^¥1 1-96608 



mit^i^y" n J: 19 ^immm ^^-t ^z.t t -t 
mmtir^ mm mmn^mw. 

\t%-m^-km^\.x. ^^m%m^^%^n%mc.^^ 
\wm 5 1 ft '^fz.\% 2 ^w.<j^mm!mmm^-^ 

W^^^Wm^-^yYX^^-oX. ^^^\\x\^^^m^z^ 
y:.x^^^um-h%^\.tzM%^^^\.x. if^^^ 
^'f^^^m\mm^mxx\^hz.h^mwt'f^wm 

[ff*«6] ^m.mm.%->^y Yti^%m-<t^mz.z^x. 
xm\i^^\t^m^^wm:^^xh^^o\c^ wm^& 

fzM%^^^\.X^^'^mXh^^O\:.^ ^^?aaic*3 

[ 0 0 0 1 I 



[0 0 0 21 

10 0 0 31 ±iS^^-rV;^i5^i^ffli'^T'lt#^ 

( 0 0 0 4 1 m 1 5 xzjts^^ 1 '^%<f^n%^m^^ 
%mt. m%fA 7^^122 (n^mm 122b m\ 
6) \cn\.x. ^m.o:>^mm^^'^i-\^(DXh^. 
[0 0 0 5] ±iae^E^^^g©ii. it>>7sY\i\t^ 

Wu^y \ 1 Z ^ ECC (error correcting codes) 

oTiistfcf^. wmmm^-^y y\ t^<oumm 

Ki 0 2 ((Hie) lcj:o-c. ^^T^j^^iJ' 1 2 
2(0^^m 1 2 2 bicm^^>^-yi: LTEH^t^o 
1 0 0 0 6 1 «^tV ^ 1 2 2 fioEi^S i 2 2 

:yKl0 3 (mi 6) icJ;o-Ct^^^L. ^yr^^T^is 

oicj;oTj«4iu mm\m\i '^\^^^xm^'km 

!iU. PLL (phase lockedloop ) Ih3S& 1 7 S^ffb 
X, 7^=3-/1 7 7lc:J;oTT='-K-r^o -ttX, r 
^-K^tlfcft-^^. ECCIhJ^174. xJ^xAri^- 
hP-y 1 7 3. >>5'-:7^^;?. 1 7 2^:frLr. JJ-> 

[0 0 0 71 ±ifiry r>':/i 8 oxii*i>i$nf::v'y r 
/Kt-I-I*. f-^-xKEggi 8 itc>bA*$nx*5«9, :i<7> 

v-y T/Wt-^i^^S^^tr. Ky-Y/^l 8 2Jc<toT7^ 

^<d(JmMrfAy^^ 1 2 2lC^-f-^ ^7y=^V^^^^j® 

•r^o ^/cs ±fEv-yT;Wf^l1:. i^-^"[Hl?§ 1 8 31;: 
t>A^$ixTjoi9. y^t:°>^hvu^-^ 1 8 4CO{Hl^3i£| 

[0 0 0 81 :z c T\ }cm^%<Dm%wM:^'mm'cm 
\i'^h\\x\i^hm%^m^fk^v Ki 5 o^iiii 6ir/T^ 
to hwmmm^--^ k i s o >f v;/^ X -< y 

^^-^5/ K/i?^fD?'^^fSi^^^M->-:y Kl 0 2 ^MR (ma 
gneto-resi stive ) Yt^hflh^'^W^^-^y Kl 
0 3<b75N r?^;:^^-^^^! 0 l<?5?Mffit::s9:*t^nfc1f 
)^bfl-^X\^h. ^LT. i:E??±;^^'<^*l 0 l{^1^ 
;^.^yi/3yT~Al 20{cX;tbtbT$3!9, ^WX6 
->5^^nU\.X\^hm%=f ^ 1 2 2(7?lHlfet::J:o 

T. 1 2 2<7)^®±^^f±;^^7■rSo ^ 

fc. ±iEr^±;^7'^i?'i 0 i<^Mffit-f^, ^mmm% 



<3) 



^mW'l 1-9 6 6 08 



--y Kl0 2C0--;/bW®8il 0 5 -1 0 5, W±m 

m%^y K 1 0 3 co-^y m^f-mm i o e • i o e ^^^^ts: 
10 0 0 9] -^t::> E^T-Y;^^oi5a![ll::H. ®!K 

P t C rmm^^bh^, 
loo 1 01 ±Bm%f^:^^ 1 2 2{:i. ^j;^fi\ 
1. 5mmC0xV;^:^'^tgl 2 2 a±*w, CoPtCr 

#{l{t^$4l55^^i4^7)^ib?:f§/¥$0. 5fzm(7)iaii^ 

Si 2 2 b;^5Jl^^$ixXV>;5, 

1 0 0 1 1 1 la^-rs^irji. fe^ffla^--i/ k i o 2 

(D-^y hWmi^l 0 5-1 0 S^iiCT, t^mir^^ 

m^it>\:^t:.mm^mm^m,^---y ki 0 21:1^1^1-. 

mmi 2 2 b(?:)m^b^&^i:^g$it§::i:l^:J:o-Ci2 

lo 0 1 2] mmrV;^^:^ 1 2 2(7^12 

iljll 2 2 b coWb^WStCjJ; ex. lai^l 1 2 2 b 

m^x< ^m%-kn^mm%-^v ki 0 st^si^u ^ 

^ffi^^-^-y Kl 0 3(7)-v>7 K^^miil 0 6-106 

[0 0 13] iPM.(0^b\mm^\\fzM%7''<:^^ 1 2 
2C0 h^'y^^jlL t tfiiiffim^^:y Kl Q2(Dmx 
l^^bh^o Lfzfi>^X. ^^ffi^^-->y Kl 0 3(7)^Ji 

^^x. w^. %mmk%^v Kl 0 2i^^n^^im 

K 1 0 3 li, ^t??*!;^?*?*^!^^^^/^^ J: oM^^ 
[0 0 141 fe9lS^(?:):icS^fc:J^^t)>:?oT. ii5 

loo 1 5] ^LT. }cMm:<r>m^<^wmmm^^ 

[0 0 161 

«75MR-^y KfO$feh7>;/^{fcH-^y Ki^^#i4cot;^x 



[0 0 17] imm%. ±I2oPam'^,^M?*t^/ce6{c 
y Y(nm'km< ^hZb-t^<^Vyy^\\L 

vyy'^^'^^^t^^z.ht^'r^^^mmmm^ 

loo 1 81 

k. mmm^\t±tit^m^m\^. n^mz\t±Bn±u 
mz.m^t^Mmm-^y v^tf}'^'^\fh^x\'^ztkm 
mtbx\^^. 

[0 0 19] ±momf^\::^^. fm^mmt^m^. 

y Ki^ ct o xtME.mMt\z.in^m^km\ii-^o 
^m%-^y Kj: "9 hm^'m<omm%mmi^i^<DmmMtL 

[0 0 2 01 ctiicij:^. mm^m%^y h'^^hm^ 
[0 0 2 1] \.fzr^^x. u&^mm^-^yY^^x^m^ 

mm%-^yY(Dmkm<1r^Z.bfii<. Vyy^<Dmk 
m<ir^zbfi^x^^. J:oT, mL%um^W(OVy 
y^^m^<\.X. iK^mi\Lir^z.bi3-X^mM% 
Um^^-^y Yk^^r^Z.bt^Xt^, 

[0 0 2 2] mi(<^2(Dmm%u^n^^y vit. ±fa 
(onmkm^'t^fz^\z.. im^i(Dmm^MK.x. h 

[0 0 2 31 }Lm(omm^^^. m^^Kommz-^h 
^m\ziuk,x. Mmm^y Ymmn^^it^^^^mh^ 

^y Y<omnMk%^:ibt^X^^, 



(4) 



f^mW-l 1 -9 6 6 0 8 



[0 0 2 5] If 3 (Dmm^umw^mm\t. ±U(d 

-^<0^$±:^y^ y±{zWinhhX 

10 0 2 61 i:m<Dm^^zx^ . mm%mmn^^y k 

y^^tt^\zi^mirb. 

[0 0 2 7] tfc:;ii5oT, fSi^ffl^^-^iy K. n^mm 

^zti)^x%^, ziwzi:^)^ mmmmmYm-o\z 
^t^hz.tt^x^^tbh\z. wm^^mi^^mw^ 
A-m^^^^\z^^ z t ^'-x% ho 
1 0 0 2 8 1 11*114 (Dmm%m(^^^w\t. ±eo 

%mti^n-^<'rhtmm\z^ %%t^m^m%-^yY\z^ 
ox, ^m.t-^^\m\z}^^^tm^m^^ms^\.x. m 
mmumzm ^mm \z ^ut^mmmm^m t 
x\^hzt^mntLx\^ho 
[0 0 2 9] jimmmzx.^. ^mtmt^m^. 
mmm'mmK mm^--y Y^xv^^mmn,^y k 
^±m(ox^\zmmt6zt{zx^. mmp^^yYizx 
^xmB^m\z^u^Mz^mF^mn,-^y yx 
m(oummmzmm vyy^ \z%^'th z.tfi<^ 

[0 0 3 01 Ufc;^5oX. %Zm,fm%^yY(n^^i^^< 
^hZhi-K. Vyy^o:>m^m<'^hZ}ii)^Xth. 
X.r>X. mmMm%'^(r)Vyy'7^^^%<\.X. ± 

ztr>x^h. 

[0 0 3 1 1 tm^^ecomm^mn^'mit. ±m<D 
^m^m^thfzi^\z, m^mi^fz\t2mm(omm^ 
mmn^^y YA^m-fh^. m^--^ k(cj;ot. n 

mmm(o^mmt^n^umz^uvx. mmmmtco 
mmit^iz^<Thtmmz^ iMn^mm^yY\z 
x^x. td.m^hx\^h\sm\z^^cxi^mmnm^h^ 

mtx\.'hzt^w^ti.x\^>ho 
[0 0 3 2] ±^<ommz^^. ^mn^-r^m^. 
n^mm^^fiK i}m^-^y Y't6ji:un^Mm%^y y 



^±U(rfX^\zMirhZt\zJi:^^ Mm^yY\zX 

oxn±um^^u^hitn±m^^y y^ •? t>*v^ 

^'i<D^^mmtL\zt^m^hfz^m(03^mmhyyi:^\z^ 

[0 0 3 31 tfc;)5oT, ^^F^m%^y Y<Dm^m< 
thZt^^<. hyy^(om^^<thZtf)'^X^ho 

i^x. ^m%mmmw^(Dh7y^^&^m<Lx. ± 

1 0 0 3 4 1 mm 6 (Dmmnmmmmt. ±m<oi^m 
m^thfzib{z. ^^mmn.^y Yti^mm-r^^^n 

izftzxmntm^m^^^m^mx^h X ^{z^ m 
»m\zmmmM'-^^^ix. n±^m%--y Yf)^ 
^B^hx\^^mmzft^ CT^^ Lfzm^m^ tx^ 
^^mxhhx 0 \z^ n^}m\z^\ifhmmiumm. 

mm^m>mm\^xhhXo\zm^^Mzi^m 
y:r.^j m^i^x V ^^hummw^f&^iix^^'hz t ^# 

[0 0 3 5] ±m<Dm^\zx^. ^nmrnm-t^m^. 
t^mi^m^-^y Y^zx^tm^mz^i^^ixtzumuit 
\z^mmM.m^m^mMt^zt\zx^x. 12^ 
nmz^m^umirhz tf)'-x^ he ^tz. mi^^n^ 
thm^. ^±m%--^y Y{zx^n±umzm^^^i 
tzmmmtLX^^^^hhrn^Qmitom^^r^^i-hz. 
t\zx<>x. mmumzmm^ntzm^^m^thzt 
^'^xtho tfz. mmmm\m\^xhhtzi^. 

[0 0 3 6] ziwzx^. mm^mn^y Yxvhm^ 
^(DmmmtL(o^i^zmm vyy^ kz^^t^ ztfK'^ 

m-km&hZtfi^X^htbh\z. ^^^m%^yY 

X ^ i,m^m(D^mumztm^Mz'^m(D^^m^ v 

V y ^\z^m^i\hZ.ttl<n^'thCtt^X^ ho ^ 

fz. m^\zmh'm.^^i>^i}Xhho 
[0 0 3 7] Lfzf)^^x. ^mmm%^y Y^xun^ 

mm%-^yY(nm^W:<1rhZbti:<^ Vyy^(Dm^ 

m<thzti^^x^hfz)^. mm%mmtim(Dhvyi^ 
^m^M<Lx. i^^&iti^hztt^x^ho 

[0 0 3 8] 

mmmmmm] ^^m<D-mm(Dmm\z-D\.'xm 
i^^hmi 4\zm^\^^xumtti\t. urcoti^^xh 

ho 

[0 0 3 9] . ^mm(oMmizf)^f)^hmM%mmn 
^^y K 5 0 ^mpttzfm^t^mn^mm ? o i^ov^ 

X. 2^;lS<5v^xra+tl«i^T^O^::^3 

[00401 012 {ZTT^tx 1 iw, •^'m.(owM\zm- 

12 2b mi) ^mfi^Lx\^hNmy:tL^jm\^W'<Dm 
^^^^^^mLx^m^mn^i-hh^Dxhho 
fc\ t^m2 2h<Dm%^mz^\^x\m\zm'^th. 



(5) 



1 1-9 6 6 0 8 



[004 1] i^mmm^umn^mm 7o\t. ^^^^hr 

i/;;^.r Aay h a — 7 7 3. ECC (error correcting 

codes) tH]?§7 4$r^^UT. n 7 5 f;:A;^ 

P^tlf^Mffl-^^y K4 (HI) lCj:i!J, f;f^<7?fS^?^ 

^Ei^W^-- >7 K 5 0 K 3 {lai ) 

7 3 4o<tU^Mffi 3iCj:oX^]W$;iX7tM 
ffi--^^:/K4 (igil) (dJ:^, Bff^c9ll^M®(c#?a$ti 

{iy];r>'y8 oxisiii^ixfcf^. K?i^^^b^7 9. p 

LL (phase locked loop ) (HliS 7 8 LT> X=3- 
^'7 7(::A;^^^rTn^K$n^o ^LT. ±fS^^ 
ff^*±r'='-K$ti^cfI. ECClH]gg7 4, 
:^ho-77 3^^^Lr, -f>'t?-7:x-y^7 2cJ:*7. 

^7. h7 i-^m;ti^iiSo ::rr\ ±iSKfl^^«7 9 
^^^^if^^«1-^-f ^^^y-^-fX^^o ^fc. ±EP 
[004 3] ^/c. i:iB';y7^rA=iyhci-77 3fi. 

8 4(?:)[Hi^jiS^7^-K/<'>^$<JPi-'5o 

7y=^v^'$ij^S[£igg8 111, yyr^^ys 0 75-^<7)'>y 
r/Wf-^tiii;^tTx :^4:^^-(/i^'e-'^ B 2i:y^- 
0 vx^m^mmn^-^ vY^Q(f>^^y^^ ym 2 

2toijs^^:^i^t-^1-^^fij:. ^fiiphVyy^V'^^m 

[00441 ^^\^. :m%(r>wm\'^i)^t^^±.^^m% 
E^H^-^y K5 0trol'^Tg|l;^»^^lll5^::S<5v^Tll£ 

^mmm^f^-^v K 5 0 -o<7:)?^±7. 1 ± 



3. ioJ;O^ADfjftffl-v^;/ K4Sr^i«?)T^S-&-^iy Kl Git 

[0 0 4 61 ^\.X. h%m}i7sy4^\\t^ZK^i/l/ 
3 vr-A2 0lc5:tf3nTJb^'9. r >f :^i?'^lf^2 2<7? 

[0 0 4 7] . L%^jmMmm^^ y k 5 0 
}Lmm%^mr^^v K 5 0 <omwmiy^^--{ ^ =»'^* 

hbth^c. 7 0 ^/J^S;0^offi^iw 

[00481 hi^mmmr^ V Y2\%. 

»:2 2 COHENS 2 2 b co|E®g[Sa(^, fSi^l"-^^ tS$&tC 

^^mi%^vYz\i. uK-^-vYxM. n^\myc 
^\^^\\fz.T^>^^m^2 2o:>^mm2 2 h<r>wmm 
t>h. wM^\\x\^^^mcz^zx%^^^mmcm^ 

UXlf$g^^^-r^o -hlB^oES^ffim^-^i/ K2:feJ;(:/ 
^%\Lii^X. nh7.y^^\<nfA:^^W^2 2t^ 

ommif^) ^z^i.xm^m-xhmmtLxmA^ 
ti^o ^J^^. ±i2cof2fi?aa^^J;r;«^^?aS{cov>x 

[0 0 4 9] ttz. ±mmM^yY4i±. v"^:^^^^ 

w^2 2coi2i^i2 2 h(Dmmm-k. mm^\z\'±±MU 

fi^-v..yK4H. ^(1'9 ^ic/NypirT^tc^oX. r?± 
:^y'^d^\(Dy'^7^^mW^2 2tM^\'^'^0 ®fI!ll^4oV ^ 
X, ^^-■>;/ Ki 1 (fa^ffi^^--5/ K2. ^ifeffl?^^ 
--yK3) {c^LX h^y^co±«f;:. ^^-->7Ki 

[0 0 5 0] IDS (c) \Z9r^-f^')\z.^ }LU.1)mM^v 
K4(i. S iO2COE:ftft4 0(7)i:{|i]®;6^ ^^tl^t^"^^ 

{h\.<\m\\:f^T='K^J^) <DmLA2xmo::.t\z^ 

oX?i^^$n^o ^tX. ^<(i^^^C0:KM4 2X^t? 

I2tb. z<D%\i^Mi2t^'f^^^^W^2 2<nVyy 

^<o^>bmKf^o ^b\zUU^i\h. ^h\z^ SiOz 

tC. A I <Dm^>-^-V3 5fi^^\x^^xmm.^\\X\^ 

[0 0 5 1 ] zzx\ mz^ mA\z9fs'rx.i\z^ hmi]^ 

2 2<D]B\^:h^\z^'r^n^wmh2 mK.\t. 0. 
2 urn) fi. ^mmm%^yY2^xun^mm%.-^y 



(6) 



1-9 6 60 8 



1 (L1>L2) (Dmn,^y h^l I tif}\ Z(DmXi^± 

rtTi*. mm^m%^yh^2tn±m%^i/y3<D^ 

[0 0 5 3] ±E#±;^7'i'iS^i<7:>fM'Miw 

It, ^^mmn,-^yV'2<D-^^ym'^mm5 - 5. 

h^3<D-^y Vm^mm^ • 6 . K 

4(D^y v^'f-m^? ' 7^^m-rhnx\^^^, 
Xox^^y K2 • 3 • A t<Dmf)>mm^^x\^^^, ^ 

V-VB2it\ ^y^^y'yByr-J>>2 0\zr^^x^ 

^^mzmm^n>x\^^^, 

[0 0 5 41 ^ft. ±!5fS^ffim^— ;^ K2{i:, 

^^->.>>K3fi. iy:^TM.^yhn-y7 3{ZX^. S 

77 34oi;t;Mffi K7-r/<8 3(;:J:D. Mffi-^s' K 
I 0 0 5 5 1 O^lr, i:iaM^fEi^W^ffl--y K5 0 

[0 0 5 6] ±mLtcX'?\z^ mmm^^^yV2. ^ 

<onmX^(DWm^m2 (a) - (e) ^^l/^TU^B^t 

[0 0 5 71 • ^IX^ m2 (a) ) 

J:>^y.Y^l ^T^^^r^uf"-/^ (Al^OgTiC) 
&&3 0±{z. m-^^y Kl 0 (tm^m^-^y K2. 
lf^^fiS^-^>7K3> «ffi--.5/K4) 
[00 5 8] ' ^2XU m2 (b) ) 

ryi^^y^mw.3 0^. m^^^yVio^ttyy'uy^ 

zitizmm-t^o 

[0 0 5 9] /^jo, ^®r$tifc7'oytJ^<D-o^ll2 
(c) 

[00 6 0] -naxm m2 (d) ) 

100 6 1] •^4Xm (1212 (e) ) 
#i:;^7^^1^f-:^--i>'>'3 >'T-i^2 OtcS*t. 

y-m2 hw®®5 • 6 • 7\zmm-t 



So 

[0 0 6 2] mmm^-^yh'2^Xl^m±^ 
m%-^yY3\t. 7./^v^')y^'^ytV')'Jfyy^ 
l'«J:S. /<^^:=.y^^ y7h:t7^ 

^^xh^>%mM^yY4(nw,m5mz-^\^x. nm\z 

[00 6 3] imM^y K4^ryU^i/^StS3 0±IC 
?^^1-§XS(j:ov^t. l213;5>fe|gl5$r^v^TKPJ-^S 

b^XY<r>}Llc^'OXh^^ fl^. WY(r>mfiX\^. ^^^^ 

[0064] -SlX^ (gl3 (a) ) 

T/Uf-:y^St^3 0±iCUv?;^ h h LT. 

v^;?; hl::^!. AZ~1 5 00 (--^t^ hSt) Srl^ffl-T 

[0 0 6 5] •^2Xm (Iil3 (b) ) 
K\(r>%W^^-y%^ (IDS (e) ) <DW^^<Olt.t>. 

3 2^m\.^%t^o fl^. h^^U%\^7myy 
-/(OQm (4 3 6nm) (D%\Z, 3miimmr^Z.b\Z 

[006 6] »^3Xm (^3 (c) ) 

mkx.. ii)feg[5 3 3^i^*i-6o 

[00 6 7] • ^4XfM cms (d) ) 
AlSr^^t, figJ?5 0nm(7)All3 4^?^^fSo 

[0068] -^SXm (!113 (e) ) 
^«r/i-;^7»i?g^i]AZy A-/<-l 0 0 

"c, 8 o''az%m\.tifi^h\^i>:^ h^3 1 ^^^-rso 

Z(Ot^. uv';^ M3 1±(7:>A 113 4 

TyL'^?/:^'S1^3 O^tC^tA I <7)fi;S/-^^->'3 
5<7)^9^;ii5as:i^twJfcS. 

[0 0 6 9] ZZt,X<D:L^<D'^m\^. [D 5 (a) {C:^ 
dtt 1 Mm-e^So 

[0 0 7 0] • ^6Xa ((213 (f ) ) 
r/u-^-y^SSS OioJ:a^A l (Dm^>'^:^->'3 5±.\Z 

M3 6^J}^^t-5o \yiy:^V\Z\%. AZ~15 

0 0 (---^;^ h» ^<£ffi-r'5o tfc, ::cox^co^# 
Jimixm^f^c-e^^o 

[0 0 7 1 ] •^7X^ (IDS (g) ) 

-nmM^yY 4<Ds \o^<o^m^4o (j)) 

m^\ti\^^yyf(DGm (4 3 6 nm) (Dit\Z. 3#M 

m^t^zt\z^y)noo ^fev w<3ox^(?D*#t±ii2 

X^<bI^C^'feSo 

loo 7 2] • ^8Xm (g|3 (h) ) 
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[00 7 31 • ^9Xm (Sis ( i) ) 

\y'y:^ 6±»;:s i O2 ^ffilL. BWi amCDS 

1 O^lS 9^?f^^f 

100 7 4] • ^1 OXa mZ (j) ) 

Z<Dt^. 6±(0S i O2I3 9 

iX^tz^. T/uf-:y:^S^3 0i3j;t>*A I <59S;ll/<^- 
^3 5±t;:HS i02(DRnil^4Q<D?^m^^Zt\Zf£ 

[0 0 7 5] z::.t.x-<Dxm(D^^^^^t. ms (b) ii^ 
irt^^x*h^, r/ui'^y^mm3 0:ta^UA\<omm 

/<^-y3 5±i::. S i 02<?^H:^+±4 O;^^?!^^^^^ 

*-f^75^bI.fc:|gI;5^ IDS (j) Xh^o tfc^i^oX, HI 
3 (j) Tit, A®;(>5i,^Tjot). Bffi;&5)^®lcgEl:: 

?:£or:i^«9. cffi;6^^nri'^^o i^rr^^. us (b) 
<D3^^X3<7:»::^f^^^^^fci^^-C\ m0^^.^(t^o 

[00 7 61 -Hi IXU mz (k) ) 

r;w^^>iJ'*;jg3 0^4 5*^ (±10" co®iiS) /cJ-tii 

0. 1 j[im<39g-|l::?f:^>^l4 l^?f^^1-^o :i<!9tt> 
B®ll^t::/^^(7^-C\ m{l::7}^';7^l4 lftA®^J:t;c 
Bffiicfiff^^^ixTt^v^ 

[00 7 71 • ^1 2Xm «3 (l) • (m) ) 

T/Wf^y^^1^3 0^7K¥tcML. ^^X5co;^r&l;^f^b 

2 0 0W(7)l;:^T-i o^ra^-f^^-^ y y^lcx^^^:/"^ 
y^^m-f ms (i) ) 0 -zi-e. 

vmrf-r^tz^. A^:iroxx^cm\mmvt::mi\^yt^^m 

(US (m) ) « 
[0 0 7 8] ::^:£r'(OXi^cD|gSfi, ms (c) i^;^ 

[00 7 9] -111 3Xg ((113 (n) ) 
TJi'i'y^^^SO. A 1 (Da;#/<i$^->3 5. jt3cJ:t>' 
l^t:7j^!^^OlSS4 2 ^^1r^ S i O2 <7)H:fit£4 0± 

ICS iOz^mmu mm^fimoys 102^43^?^ 

[00 8 0] •||14X^ (iE13 (o) ) 

s lO^m^s^mmLx. w-m^m (oro ^mf&t 

[00 8 11 -^1 5XS (1^3 (p) ) 

2^mjmf&vx. m%-^y Ki 1 ^mj^-tb, 



[008 21 6xm m4) 

m2(D-m(r>mMx^^^tzmmxm^&x. mm^td^m 

[0 0 8 31 o#'ic, ls&?aS*5J:t/^*?aSl;iov^T 
ra-r^o fSi!i?lg.!:t*. ^m^m^K^y h^2\zXoX 

&Xh^o ^Ac> ^i^^Sirlt, K3{c 
J;-3-CiaS^l 2 2 b '9ll^1-^^m<75<*^ 

$:tT9?l^Tfe^o L/h;0^oT. 12^12 2 bCDia^^lJ 

[0 0 8 4] Ei^l 22b cr)Eli&Pf3:^0#?ail. 

Wi^o :io/c:i?). EiS^l 2 2 b <7)|Bi^gBf4(7>#^i.i;:i| 

-r^m^-^. 2^9^i-^f\(c:j:5i^t>--<7)^^ 
(0 0 8 51 ^i^. ^mM(Dmmx\t. mm^^m^^n 

h<DX-\tt^\^\ 

[0 0 8 61 Litf}>oX. ^^■^yVl0<O^^yV' 

mmU&isXlJ^±^M.m::m^^^'Xm'r^i^Wi^ 

2h<DBmmt^'j^-mti • mMmxwt^h. mm,mziiu 
^m%-^yV2n. mmi[^mi^w^^^ntzmmm2 2b 
So '^mma^. t^mmmn-^y h'2\zxoxmw^i^ 
y K 3 ji. nMm.\^^^^f\^it%mm 22b (o^mu 

[0 0 8 71 r^xic^uT. f>(y^^mf2 2mzm-m 
2 2 bit. mm\mx(D^nM^^^mm%-^y Y2\z 

xfimwthfiw ^i^. is^i 2 2 b ^?i0^-t^mtt 
[0 0 8 8] fs:^. ^^^y Y 1 0 tmumMmn^'m 

■hmm-^y Y 4 5 mti ^li^-r S ^ tc J: ^ . 

iB^^ 2 2b <D^mmtL<o%mtitmmit^mmir^ 

(0 0 8 9] i^±J:59. S lO^(OE.m^4 0\Z.mJ^^ 

kifz.mtt>^m(omL4 2 (c) ) <Doh. w±. 
:^y^yi(D^m\z^x\^^^m^<D-M mmmi 

2) i)^b(^^mzX^Xv'^:^^^W2 2(D^mm2 2 
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[0 0 9 01 -ttr. Umm^-^y K2^ffil^T. 15 

[0 0 9 1 1 \^fz.i)'^^x. :^%m<Dwm\^i)^-f>^^m^% 

[0 0 9 21 %fz. if%m<DrMX\±. lMLfz^i\Z 

(0 0 9 31 Tt^zjo. mm^B'^-^y K2. ^±^m%-^ 

[0 0 9 41 o^v>-c. ;2^^:^<D?i^l8{^7!>^7!i^^f\^^^E 

mmi^xhbT^ :^^mti^2 2[z-D\^xm6\zm<5\^^x 

nm-tMf. uTot^vxh^o 

[0 0 9 51 HI 6 {ZTT^i-^ b \z. i^WM<r>'ffi>WiZt^i)^^ 

22 a (M;tfl. I¥$l. 5 mm) Jii::. fSii;i2 2 b 

i¥$0. 5/xm) ;^^5J^^^$i^TV^§o 
[0 0 9 61 ±Ef5^Ji2 2 b f^, J: 
»9 L i ~C r t>t<(lYGa FeO;:i>^?i 

1 oonmcDNiy7aiyatii*:-e^^, ^tX. 

K5 o^^tTltig<59fs^^^^^T9 7t^^ic, le^r^^ 



h^^o\z%^^h.^tb\>\z. ^M^mz^\^^^^ 
m\Lt^^^^n%-^v Y Z\zX.'0^^'^^Xhh^o\z 

l\Zim,^\'\^X\^^^ ^i^jb\ L i -C r h^Y 
Ga F eOllNS7x!;^tt»:-C-fe^/c:a!!). Fe-^Ga 

(0 0 9 71 %tz. JbEE^S 22b ^m^-t^ L i - 
C r 73.7^ h-^YGa F eOI*g?^t:^T^e5ti6. :^ 

^^xit^mz^'^xh^. Lfz^-r>x. mt^n'^'t 
\^m\^^^m'^ytT^y^^<D^o\z. m\±i^(D±{zj^ 

2 2ht^±%tw.mmi'\.mmzi'^z.t^-x^^. z. 

H\zx 19 . m^k-^y K 1 0 tmmm 2 2b coM<7)5Eg| 

t ^itisb. ^m<oBmw±<Di^m'^mmm 22b (onm 

10 0 9 81 tj:-^. Umm2 2h^]Bf&i-^W^tLX 
^m7:r.]}m^»Xhn\t^\-tzf^. Li-Cr7 
^y-^ f-^YG a F e 0(CPgb>'^V\ ^ixbi^^^O^CO 

^y^ Vm^h^, 
[0 0 9 91 t.fz. ^ :^^^%W^2 2(Dmi^h±M(D\, 

o:>\zmbr. m^\t. mmm2 2h(o}i\zt}-yt^>^m 
mmmwm(D^mmmm^m\.xh^<. t^tz. :^y^ 

S^S2 2 a ^E^^2 2 b <i:(7)f0^(^, Cu-Mo/^— e 

[01 001 o<5v^T. 1.^(0^ o\zmm. mm^Mz 

L i - C r hfc^V^f^YGa F eOX^^Jl^t^ 

mm2 2 h^^-r^T^ :^^im2 2^K ±^vfzmm 
^Bmn±^ y K 5 0 \.x^n(D^mn^^rf 9 r 

tfj^^x^^zt^. m7f}^hmi i^m^'xmmt^o 

[01 oil ^-f. K4tiJ:oT. ^^PXl 

:^[^jciHiei-^xV>^i:'$j^f*:2 2<^l5ii^®2 2 b^#?M 

^X2(;);^f^7)^bETl.^^) o ^l^. T2oo> Tioo. 
Tso^D^fi. ^^1.^2 0 or. 10 0°C. 5 0X:(Om 
?^-efe^o :iC-C\ y'^:^^^W'2 2(DUmm2 2h 

^(ommK ^thxi]mm2f)^h(nmmz^^x'i=T 
t>n^fztb. Mm^K^uit<omLhit. M^Ri 2(0 

^mt\t. hyy^±m\zitm-r:^mm^^y V4(Dm 
n^ui 2\z^<>x^^^M.^MzmLh<DUitLxhv . m% 

Kl K^KTtCjol^^T. eL 1 (L1>L2) J:t) 
[0 10 21 ^tz. mi2 2 b^f{^i5)tLXV^^NM7 

\zmm^nx\^^^fzib. ^(Drnj^-r^wmzxh-r. e 
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10 10 31 (il8I^.T^-rj:9{C. T^7^^m^2 2C0IE 

^® 2 2 b miM'^m^'^\m'^\'^-kt < > ^ y 
X. i^^mm.) )u±<^^i«x\ ^mm2 2yi(D%mnif^ 

[0 10 41 Mffl-^^/ K4twJ:or. r 

^ ^ ^ 2 2 (75 le^^ 2 2 b 7 {I.T^ 

IS^t-^lf ^fCiJ^ C/ciff -g-E^ (+lkOe<^:-lkO 
^\hXsZ.bf^X^^o fl^s f§-^^*(03ia^l kOe 

;^DX't^i!fe#/i*^ickOemif-(:-^^fc^-e^>9. z.\\\:. 

[0105] hyy^ lM15><7)»tiA;9>/55^t? 

[0106] J^iioo J: 9 1:: LT. ISH^l 22b ici^^t:^ 
ls^##>itrt, mi 0IC7j^1-J:9{::?^^^o ^i^. m\ 

-tf^f^h. T^7^^%^2 2\X'k,^'^XmM.Xh^ 

[0 10 7] o#'tc, ^9tr/T:1-j:9{::, tV;^^:^^^!^ 

2 2 (O^mm 2 2b cOlSfP^lbiti. «fS^g;65^?a(Cp 

nv>fcV><7)t:\ E^S 2 2 b/^^L i - C r hi:: 
J:^^)Ji^^$i^X\.^5i:tf^. 3 0 orW3£T^|p^>fb;i5^ 

3 0 0 emu/c c >9> Y G a F e OCO^-^li:, 2 
0 0 X:W')^Xmm\tt'^ 200emu/cci/i5i:9 

[0 10 81 ^tUXit. f^T.^m^Z 2 

^E^i2 2 b;^^!baS/i5rin^c<^f:i^^v\ -r/^t? 

fS^l2 2 b(C^^{::^|G(;5?l^-C'1t|g7)^|E^^nT^^ 

[0 10 91 ^LT. Hi 1H^1-J:91C. fSai2 2 
b^^iferaS(c:#?a-r^::i:l-J:»?. 

^^^^^tJ/^^'SJzpt;:. fa^S2 2 btwYGa F eO^^V> 



fcm-^iwl^. 2 0 0W)fi[-eWk;55:^#<;:^'9> "^MJs 
^oy^&XSm^WLiy^fh^^-^loX^-^h^ tfc;i^oT. 15 
a® 2 2 biO#?g.Se;^^<b^C^aSlt^?t«|T2oo«-ffl 

[0 1 1 01 S>J.}L(n>^o\c. imm^^v K4};:J:«9#?a 

mn^^rro:itf)'^xt^o 
[0 1 1 1 1 f /jtt?*., mmm2 2 hn^^ umimi^:^ 

mxh^x')\zwm-^kix\^htz^. ^M^m^wt^^ 
MzummKw.m^fix^^^mm<o7i^^^^ir^zt 

^nx\^'^fz^. mmz:io\,^x. m^\zMi.x^^xh 

[0 1121 o^'i;:, ^mm(Drm\zf)^f)>^^m%mm 

n^mmr o\zx^x. v'^:^^mi^2 2\-nLx^n 
(Dmm^^^'i7o^m\z-D\^x. mi 3 ■ i4^^i^x 

[0 1131 jii7i^Lfcj;7i::. }itimmM.t^^n^mm 

7 3:if6xmm^h*y4^<s 3t^nnhHx\^^ mi 

2) o tLx. z(Dmmnm^^t\ mm^m^^yh^ 

2. mB.M-^y¥4^^m'0't^Zt\zXoX. ^^7. 
^^<$:2 2l-^t-^itfg(7)fSi^;dStf:bn^o 

[ 0 1 1 4 1 (g) 1 3 xz^^-fx 1 (c. ht^mt'mMm^ 

i^g7 Otr j:^TV;^^^^#:2 2--(7)tW$R<7)E«^il. Sik 

stepi '.imm^yY4\z.X^X. f47.^mi^22(r> 

E^^2 2 bcofS^Si5&^fS^?^SJ;:#?^-r^o 
Step 2 \^mi{tL<r)\m.iy^k,^\.. ^m;^;5Mg:T-r^o 

Step 3 : immm%r-^v Y2\LX^^ lan^-r^mst^/s 

C/c{t-^m#^^*n1-^o «^^:^o^g:TbX^/^^fa^gU 

step 4 : E^S»&<0?UK;iMg:T1'^o 
[0 1151 J^±coj;9(c. laiiffi^ 

:y Y A\zx^x^mm.\z.m^\.. z.<D^mm<D7i^\z 
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[0 116] vtzt>^x. mm^m%-^yV2(Dm^m 

[ 0 1 1 8 1 111 4 \z^^tX 0 {c. ±Ef\^^^Ei^^:^ 

\^j.r(Dmn{z.v^^xrff^n^o 

Stepl : ADfi^^^/ K4tCj;oT. X >f i!' i^* 2 2 

step 2 : mmit^mMt 

So 

step 3 : n±^mU-^ y K 3 J: 19 . i^fami::;i>:^t < 
Step 4 : fBi^g[JfifD?£g:?)5{g:T'rSo 

[0 119] i^jicoj:^!::. n^mmmK n^^m 

^-^yK3. K4^^M^1-S::<!:{CJ:«9. 
y K4i^J:o-c^4r^SJ::#l^t. CKT^E^^BjiisiEi^ 

[0 12 0) L;t;ii5oX. K3coili^^ 
(01211 

ommtm^^h. mm^tix\^^^^m\^^^cx^±Lti 
[0 12 21 ^n^x.. td^mmmu^y vx^hm^^i 



[0 12 31 \.tz.t>r^X. %m'm.%--V K*3j:t/ff^ 

^M%mmM(r)Vyv^^u^%<\.x. -xnmct 

[0 12 41 ^^■i§^2<n>W^<r>wm.%m^±^v K 

[0 12 5] ^M^. %%im\(nmmzx.^^)\^:\zM 
TLX. ^vLm^mr-y y^^n'^^mm.'^y Y(om^ 

#-rSo Mffi--;/ Kg#<D^?i.^/h$<?fpxS 

[01261 mim 3 60|§P^oofi^^iB^^^i^H{^ > 
IIaI^iI l ^/t[^2IS«cofva^fei^^^ 

[0 12 71 ^mm%-^v h\ s^ffi^^ 
btf^z.bt>x^^}ibh\z. mmMmmc^^mc'h 

[0 12 81 lf^rl4(D^P^(7?MME^^4g«Ji. 
J: 9 II. tt;>}^xl 1 ^ fell 2 ISiccoM^Eii^^ 
K;0>iSttb;}x. ;<)Of^ffi-^y Kl;:J:or. Eii^a^ 

%^ml\t.'kBmi^mzwx^\^x. mm^utL(Dm^-h-k 

^Xh^^ 

[01291 ^MvL. ^mWM%^y Y^^xm^m 

mM,-^yY(r)km^<'t^':Lhfl<. hvy^<o^M^m 

m%mmmW'<ohyyi^^mt:m<\.x. -kmrnit-r^ 
[0 13 01 m^m5(Dmm(Dmm%mmn±'^m\t. 

-^y Y^'>mnhi^. M^^y KtcJioT, ^±^m^ 

mmmt^w^^M.mz^uvx . ^M^mmu.(Dmmit 
^i\t<1r^tmmc^ un±Bm%^yY\cx^x. 
tsi^ ^ V > ^ i^mzjt^ }:.xtmmmiLf}^ Ltzm 
M^tk^vx. mm^n±i'^w±um^^k^mpix\^^ 
^m^xh^, 

[01311 tth^x.. mm^m^^y Y^xv^n^m 
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to 1 3 21 mm6<om<o^m%Bmmmt. u± 

10 13 3] ^ih^K,. um^mu^^yh-x^hm^m 

y^{zmmh^zt^j:<m^t^ztr^x^^o ^ 
to 1 3 4] tMt. w.mMm^^y Yioxi^n^^ 

^y ]''<Dmf^^^irmmmmxh^o 
m2] mm (a) i^^b (e) li. miiz^stim^m 
mn^^y v<Dmmxm(Dm.m^yr^i^mmmxh^o 
ins] mm (a) (p) mi\z^^tmm.%m 

i-mmmxh^. 

[1214 ] n 1 {z^-rmmmm^^^y \'^(om^xh^ 
mmB^y\'(Dmmx^^7r^tummxh^. ms^x 

m5] mm ia) ic) {t. mi{z^stmm%tz 
mn±^y v<Dm^xh^i)m^-^y v<DmT^xmt7r^ 
-rmmmxh^o 

line] ^m<o-mm<omm\zf)-f)-mm%mmmi^ 



imiimi \z?r^t^mn.t^m^±^y V(omxh^ 
mm^yy\zxox. md\z7r^i'mm%mmmt:M 
^xtztt \z± c s m^i^^^^tmmmxh 

ms] me\z7fktmm%mm^m(Dte.mMmmt}t 

(1119] m6\z7r:tmmnmmmmmms(Dmmit 

1 0 ] di \z7?^tmm%^imn^^y Y(o%mm-^ 
yYb^mmm^^y¥\z^^x. (21 6 {c.T^-r^^^ie 
mm\zmm ^ Mzmt ^n^tnm mxh^, 
mil] mwzTf^'fmL^^mm^-^yYt. mQ\z 
n^tmm%um.^m\zmm^)Mt vyy^t <om.fm 
^TT-i-w^mxh^o 

mi2 \ :if%m<o-nm(owm\zi)^i)^mm%umM 

^^mmj^^fr^-rmmi^mxh^. 
till 3] mi 2\z7r^'tmm^%mn^mw\z^^x. 
m%\zm'tmM%^mmmz^n^w.m.'r^mw.-k7f^'r 
y^-'f-'r—vxh^o 

m\A]mi 2\z7r^^mmw,mn^m\zk^x. 
m 6 \z7r^'tmm%w.m%mztim.-^ixfz.'^mn^'th 

11211 5] ^^^(om^umm^^wmmTv^tw^m 
^mxhh, 

101 6] %^(Dm%mm^^^y Ko«^^^t» 

mfmxhh. 

1 n-hy^y^i^ 

2 m^f^m%^yY 

3 ^mm%^y Y 

4 iimm^y Y 

2 2 r^y^^m {mm%mmkm 

2 2b WMM 

5 0 mm%M.^n^^yY 

7 0 M^IS^W^^g 

7 3 i^TsTJ^^yVn-y (EWJ^^Pl • ^^^J 

1^) 



[il}6] 
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